With a booming number of Type Ia supernovae (SNe Ia) discovered within a few days of their explosions, a fraction of SNe Ia that show luminosity excess in the early phase (early-excess SNe Ia) have been confirmed. In this article, we report early-phase observations of seven photometrically normal SNe Ia (six early detections and one deep non-detection limit) at the COSMOS field through a half-year transient survey as a part of the Hyper Suprime-Cam Subaru Strategic Program (HSC SSP). In particular, a blue light-curve excess was discovered for HSC17bmhk, a normal SN Ia with rise time longer than 18.8 days, during the first four days after the discovery. The blue early excess in optical wavelength can be explained not only by interactions with a non-degenerate companion or surrounding dense circumstellar matter but also radiation powered by radioactive decays of 56 Ni at the surface of the SN ejecta. Given the growing evidence of the early-excess discoveries in normal SNe Ia that have longer rise times than the average and a similarity in the nature of the blue excess to a luminous SN Ia subclass, we infer that early excess discovered in HSC17bmhk and other normal SNe Ia are most likely attributed to radioactive 56 Ni decay at the surface of the SN ejecta. In order to successfully identify normal SNe Ia with early excess similar to that of HSC17bmhk, early UV photometries or high-cadence blue-band surveys are necessary.
INTRODUCTION
Type Ia supernovae (SNe Ia) are thought to originate from the thermonuclear explosion of a carbon-oxygen white dwarf (WD) in a binary system. The specific photometric behavior of SNe Ia makes them an important Theoretically, Kasen (2010) proposed that a prominent brightening in the first few days of the explosion can be observed under specific viewing directions due to the interaction between the expanding ejecta and a nondegenerate companion star, which makes SNe Ia with additional luminosity enhancement in the early time a powerful indicator of the single-degenerate progenitor scenario (Kasen 2010; Maeda et al. 2014; Kutsuna & Shigeyama 2015) . In addition to the companioninteraction scenario, an interaction between dense circumstellar matter (CSM) and SN ejecta ("CSM-ejecta interaction"; Levanon et al. 2015 Levanon et al. , 2017 and vigorous mixing of radioactive 56 Ni in the outermost region of SN ejecta ("surface-56 Ni-decay"; Piro & Morozova 2016) may produce similar early light-curve excess to that predicted by the companion interaction. Moreover, radiation from short-lived radioactive elements generated by a precursory detonation at a helium shell of the primary WD ("He-shell detonation"; He-det) can cause a prominent but relatively red early excess (Jiang et al. 2017; Maeda et al. 2018) . In this article, we define "earlyexcess SNe Ia (EExSNe Ia)" as SNe Ia that show luminosity excess compared to "smoothly rising" SNe Ia whose light curves can be roughly fitted by single powerlaw functions, such as the classical fireball model with a power-law index of 2, in the first few days of explosions (see Figure 2 of Jiang et al. (2018) ).
Several EExSNe Ia have been discovered in recent years (Cao et al. 2015; Smitka et al. 2015; Marion et al. 2016; Jiang et al. 2017; Hosseinzadeh et al. 2017; Miller et al. 2018) . Interestingly, as opposed to early-excess discoveries in 91T/99aa-like luminous SNe Ia, which show extremely high early-excess fraction likely due to an efficient detonation reaching to the outermost region of their progenitors under the surface-56 Ni-decay scenario , only three early-excess events were reported for normal SNe Ia (SN 2017cbv, Hosseinzadeh et al. 2017 SN 2017erp, Jiang et al. 2018 Brown et al. 2019; SN 2018oh, Shappee et al. 2019 Dimitriadis et al. 2019; Li et al. 2019 ) 1 , and origins of the excess are under debate. The rare detections of early excess in normal SNe Ia can be attributed to intrinsically inconspicuous early-excess features or a small observable viewing-angle range under specific early-excess scenarios.
1 Note that SN 2017cbv and SN 2018oh show relatively shallow Si ii absorptions in the early phase and luminous light curves compared with those of typical normal SNe Ia such as SN 2011fe. However, given the similar spectral evolution from one week before the peak among the three objects as well as larger ∆m 15 values than those of 91T/99aa-like luminous SNe Ia, we here classify SN 2017cbv and SN 2018oh as "normal" SNe Ia, following the argument of previous papers.
The rise time (i.e. the time from first light to B-band maximum brightness) of SNe Ia can be well estimated by the early-phase observation. Statistically, stretchcorrected mean rise time was found to be 17-18 days based on large samples of SNe Ia (Hayden et al. 2010; Bianco et al. 2011; Ganeshalingam et al. 2011; González-Gaitán et al. 2012) , which is in line with studies of individual normal SNe Ia discovered at very early time (Foley et al. 2011; Nugent et al. 2011; Zheng et al. 2013) .
With an even larger sample of early SNe Ia, a large scatter of rise times with a mean value of 18.5 days (without stretch correction) was reported by the Zwicky Transient Factory (ZTF) very recently ). In contrast, EExSNe Ia usually show longer rise times than the mean values obtained from statistics (Cao et al. 2015; Marion et al. 2016; Jiang et al. 2017 ), suggesting the existence of a long dark phase of some SNe Ia (Piro & Nakar 2013; Mazzali et al. 2014) .
In this paper, we report seven photometrically normal SNe Ia with multiband early observations or deep nondetection constraints discovered by a transient survey as a part of the Hyper Suprime-Cam Subaru Strategic Program ("the HSC-SSP transient survey"). One of the seven SNe shows a clear early-excess feature. The paper is organized as follows. A brief review of the HSC-SSP transient survey and sample selection are presented in §2. Photometric behavior and basic analyses of HSC-SSP early-phase SNe Ia are summarized in §3. Further discussions and conclusions are given in §4.
THE HSC-SSP TRANSIENT SURVEY

Observation, data reduction, and transient identification
Observations for this study were carried out as a part of the Hyper Suprime-Cam Subaru Strategic Program (HSC SSP; Miyazaki et al. 2018; Aihara et al. 2018) from November 2016 to April 2017 at the COSMOS field (HSC-SSP UltraDeep layer) and adjacent areas (HSC-SSP Deep layer). The basic observing strategy is to take images at two epochs separated by 7-10 days in each of five broad bands of HSC (g, r, i, z, and y bands; Kawanomoto et al. (2018) ) during monthly observing runs for the UltraDeep layer. In total, we carried out photometries at 12 epochs over six months in five bands. For the Deep layer, observations were carried out six times over four months, with shorter exposure time than at the UltraDeep observations. An observing log was summarized in Table 1 of Yasuda et al. (2019) .
Standard image reduction procedures including bias, dark, flat, and fringe corrections, as well as astrometric and photometric calibrations against the Pan-STARRS1 (PS1) 3π catalog (Tonry et al. 2012; Magnier et al. 2013) were done with the HSC pipeline, a version of the Large Synoptic Survey Telescope (LSST) stack (Axelrod et al. 2010; Bosch et al. 2018; Ivezić et al. 2019 ). The image subtraction was applied using deep, coadded reference images created from data taken in March 2014, April 2016, and May 2019 2 . The forced point-spread function photometry was performed at the location of objects left in the reference-subtracted images. We refer to Aihara et al. (2018) and Yasuda et al. (2019) for further details on the HSC data reduction.
SN candidates were identified from 65,387 transients selected by the machine-learning technique. We firstly filtered out objects with "negative" detections (e.g. faded transients) or with point-source hosts at the same location (e.g. variable stars). Then, each of the remaining 26,988 candidates were cross-checked by team members. With specific criteria (e.g. the location relative to the host, X-ray association, light-curve shape, etc.), finally, 1824 objects were classified as SNe and 1534 as active galactic nuclei (AGNs). Marginal cases (139 objects) were tagged as "SN/AGN" (Yasuda et al. 2019 ).
SN Ia selection
The SALT2 light-curve fitting code (Guy et al. 2010; Betoule et al. 2014 ) was applied to our SN sample for the SN Ia classification. All SNe were fitted with snfit (ver 2.4) by using g-, r-, i-, and z-band photometric data 3 and fixing the redshift parameter upon the most reliable redshift information, i.e. either spectroscopic redshifts (spec-z) or COSMOS2015 photometric redshifts (COS-MOS photo-z, Laigle et al. 2016) . Different classification methods were used for those which do not associate with a clear host galaxy (i.e. hostless SNe) or only have photometric redshifts from HSC broadband photometry (Yasuda et al. 2019) . Further details about the SN classification is prepared in a separated paper (Takahashi, I., et al. 2020, in preparation) .
Given that the main scientific goal of the HSC-SSP transient survey is high-z SN Ia cosmology, the following criteria were applied to select HSC-SSP SNe Ia samples: (1) light-curve parameters, shape (x 1 ) and color (c) within the 3σ range of Scolnic & Kessler (2016)'s "All G10" distribution; (2) a fitting B-band peak absolute magnitude, M B −18.5 mag (H 0 = 70.4 km s −1 Mpc −1 , Ω M = 0.272); (3) a reduced χ 2 < 10 with the number of degrees of freedom (ndf) ≥ 5. In total, 433 SNe were classified as SNe Ia, and 129 of them have host spec-z or COSMOS photo-z information. Note that the relatively small fraction of SNe Ia compared with total 1824 SN candidates is due to our strict criteria not only to rule out peculiar SN Ia subclasses (e.g. subluminous SNe Ia) but also to omit SNe Ia with imperfect fittings and/or limited photometric data points. Finally, six SNe Ia with detection magnitudes and one SN Ia with early non-detection limiting magnitude > 3.2 mag fainter than their peaks in single/multiple bands were labeled as HSC-SSP early-phase SNe Ia 4 . We only used observed light curves (with time-dilation correction) and compared them with numerical simulations to avoid additional uncertainties by applying K-correction on the early-phase data.
HSC-SSP EARLY-PHASE SNE IA
Even though a low-cadence survey gazing at a few square degrees of the sky is not optimized for searching early-phase SNe Ia, thanks to the deep imaging capability of Subaru/HSC, six photometrically normal earlyphase SNe Ia, including an EExSN Ia, HSC17bmhk, were discovered at the COSMOS field and adjacent areas through the half-year HSC-SSP transient survey. In addition to the detections of the six normal SNe Ia in very early time, a deep non-detection is available for another normal SN Ia, HSC17dbjm, which also can be used to constrain its early light-curve behavior. Basic information of the seven HSC-SSP early-phase SNe Ia is listed in Table 1 . Redshifts of the seven objects are between 0.25 and 0.48, which were derived from either spectra (6/7) or COSMOS photo-z (1/7) of their host galaxies. Given the high redshifts of the host galaxies, distances of the HSC-SSP early-phase SNe Ia were determined without taking into account hosts' peculiar velocities. In addition, the high redshifts of the HSC-SSP early-phase SNe Ia enabled us to study their near-ultraviolet light curves from early time. Nevertheless, as the HSC-SSP transient survey is designed for high-z SN cosmology, most of the spectroscopic time was used for the host galaxies to confirm SN redshifts after the survey rather than for SNe themselves. Thus, we did not get spectral information of the HSC-SSP early-phase SNe Ia. Figure 1 . Observed light curves and the best-fit SALT2 models (solid curves) of HSC-SSP early-phase SNe Ia. Error bars show 1σ, and points with arrows are 5σ non-detections. The zero-point magnitude is set to 27.0 mag. Fitting parameters of each object are given in Table 2 . 
HSC17bmhk −19.14 (03) Notea The peak absolute magnitude in the rest-frame B band, which is derived from the best-fit SALT2 model. Numbers in parentheses are 1σ uncertainties in units of 0.01 magnitude. b Redshift information derived from specific emission lines of host galaxies except for HSC17dkay, whose redshift is adopted from the COSMOS photo-z (Laigle et al. 2016) . c Rise times of HSC17bmhk and HSC17bqai are defined as rest-frame times from HSC discoveries to their B-band peaks, which are shorter than the real value. Rise times of other HSC-SSP early-phase SNe Ia are obtained from the extrapolated power-law fittings. Numbers in parentheses are stretch-corrected rise times. d Observed color at early epochs. The Galactic extinction is corrected with an extinction to reddening ratio RV of 3.1. t corresponds to the phase (rest frame) relative to the B-band peak derived from the best-fit SALT2 model. Numbers in parentheses are 1σ uncertainties in units of 0.01 magnitude. The observed light curves together with the best-fit SALT2 models of the seven SNe Ia are shown in Figure  1 . Due to the limited photometric/spectroscopic information and uncertainties of SNe Ia in the early phase, we did not use SALT2 to fit photometry data before ∼ −14 days to the B-band peak. In order to estimate the rise time and make comparisons with ultra-early data taken by Subaru/HSC, we performed simple power-law fittings α(t − t 0 ) n by adopting SALT2 best-fit models with normalized fluxes 0.35 in each band and extrapolated the power-law functions to the early phase (Figure 2 ; powerlaw fitting indexes are given in Table 2 ). As opposed to other HSC-SSP early-phase SNe Ia, a significant discrepancy between the power-law fitting and observation in all four bands is found for HSC17bmhk, indicating an abnormal brightening behavior in the early time.
3.1. HSC17bmhk, a normal SN Ia with a blue excess in the early phase
HSC17bmhk was discovered on MJD 57774.51, about 18.77 ± 0.08 days (rest frame) before the SALT2-fitted B-band peak epoch. As shown in Figure 3 , there are two host candidates in terms of the visual distance to the SN. Data taken from the 3D-HST Treasury Program (Brammer et al. 2012; Skelton et al. 2014; Momcheva et al. 2016 ) indicated that the spec-z of the visually distant galaxy is 0.901, which gave an improper lightcurve fitting of HSC17bmhk to any kinds of off-centered extremely luminous transients discovered so far (i.e. "super-Chandrasekhar" SNe Ia, Taubenberger (2017); super-luminous SNe, Moriya et al. (2018) ; fast-evolving luminous transients, Tanaka et al. (2016) ). Given that the secondary peak feature in red wavelengths is commonly seen in normal SNe Ia and the perfect light-curve fitting to a normal SN Ia is obtained by setting a redshift of 0.340 (the spec-z of the visually close galaxy), we conclude that the host of HSC17bmhk is the closer one. The best-fit light curve suggests a typical normaltype SN Ia with a rest-frame B-band peak magnitude of −19.14 ± 0.03 and ∆m 15 = 1.04 ± 0.01. However, the light-curve behavior in the first four days after the discovery of HSC17bmhk is apparently different from that of other normal SNe Ia.
In Figure 2 , distinct light-curve excess of HSC17bmhk can be seen in all four bands before −15 days to the Bband peak, especially in the blue wavelengths. In particular, as seen in Figure 4 , the observed g-band normalized flux (wavelength range of which is comparable to that of the rest-frame U band after taking into account the redshift effect) of ∼ 0.12 at 15.9 days before the restframe B-band peak (or 13.5 days to the observed g-band peak) is as high as the U -band excess of iPTF 14atg (Cao et al. 2015) and slightly higher than another EExSN Ia in the normal branch, SN 2017cbv (Hosseinzadeh et al. 2017) . The blue excess is over three times higher than the U -band normalized flux of the golden-normal SN Ia, SN 2011fe, at the same epoch (Zhang et al. 2016 ). In redder wavelengths, e.g. the observed i-band normalized flux (comparable to the rest-frame r band after taking into account the redshift effect) at 17.3 days before the rest-frame B-band peak is similar to those of SN 2017cbv and SN 2018oh at the same epoch (Figure 4 ) 5 .
The observed r − i color 6 of −0.14 ± 0.10 at 17.3 days before the B-band peak is similar to those of SN 2017cbv and Zwicky Transient Factory (ZTF) SNe Ia with blue early-color evolution (discovered in both luminous and normal branches, Bulla et al. 2020) at the same epoch. In addition, given that the absolute magnitude of SN 2017cbv is likely fainter than the one given by Hosseinzadeh et al. (2017) in terms of the large uncertainty of the distance and a normal ∆m 15 (B) value (∼ 1.06, which is much larger than the typical ∆m 15 (B) of 91T/99aa-like SNe Ia, Taubenberger 2017), the intrinsic luminosity of the early excess of HSC17bmhk could be similar to that of SN 2017cbv. Such a blue excess was predicted by companion/CSM-interaction as well as the surface-56 Ni-decay scenarios (Kasen 2010; Piro & Morozova 2016; Maeda et al. 2018) .
Particularly, the earliest photometry (∼ 4.63 mag fainter than the peak in z band) at 18.77 days before the B-band peak indicates a significantly longer rise time of HSC17bmhk 7 than the typical rise time of normal SNe Ia (Hayden et al. 2010; Bianco et al. 2011; Ganeshalingam et al. 2011; González-Gaitán et al. 2012; Jiang et al. 2018 ). Such a long rise time is in favor of a hypothe-5 When we compare early photometries of different SNe Ia, it is necessary to take into account the fact that the SN Ia maximum luminosity may be correlated with its light-curve shape, and hence, the rise time. Given that previous work by Firth et al. (2014) indicated that the rise time before the half maximum is weakly correlated with the maximum luminosity, we chose the zero-point of time at the half peak luminosity and focus on the period before the half peak luminosity, as shown in the Figure 4 . 6 The observed color is in AB magnitude, which is approximately comparable to g − r color in rest frame. The Galactic extinction is corrected, assuming an extinction to reddening ratio R V of 3.1 (Schlegel et al. 1998). 7 The rise time of HSC17bmhk is defined as the rest-frame time from HSC discovery to its B-band peak, which is shorter than the real value. Given that any early-excess scenarios can elongate the rise time while their influences on the peak luminosity and the light-curve shape around/post maximum are negligible, we use the non-stretch-corrected rise time to avoid possible underestimations of rise times of "long-rising" normal SNe Ia in this paper. Stretch-corrected rise times of the HSC-SSP SNe Ia are given in Table 1 for reference. sis that a long dark phase may commonly exist in the normal SN Ia (Piro & Nakar 2013; Mazzali et al. 2014 ).
HCS-SSP non-EExSNe Ia
The other six early-phase SNe Ia are classified as non-EExSNe Ia in terms of generally good power-law fittings and much shorter rise times than that of HSC17bmhk. Note that imperfect fittings on early z-band observations of a few objects are mainly due to the lack of early observations at a rest-frame wavelength range of 6100-7700Å in the SALT2 templates, thus the fittings were not well performed (Guy et al. 2007 (Guy et al. , 2010 .
As shown in Table 1 , rise times of the non-EExSNe Ia are significantly shorter than that of HSC17bmhk, which is in line with statistical studies of normal SNe Ia (Hayden et al. 2010; Bianco et al. 2011; Ganeshalingam et al. 2011) . However, given that most of early HSC observations are in red wavelengths that are not sensitive to blue light-curve excess, it is still difficult to completely rule out companion-/CSM-interaction scenarios after taking into account differences in viewing directions and companion/CSM conditions. The tightest constraint is given by the last non-detection of HSC17dbjm, for which an i-band 5σ limiting magnitude of ∼ −15.8 at t = −16.5 days can rule out interactions with both redgiant and massive main-sequence companions observed from the companion direction according to 1D simulations from Kasen (2010) and Maeda et al. (2018) .
Thanks to the survey strategy of the HSC-SSP transient survey, four objects have color information at 15 days before the B-band peak (Table 1 ). In contrast to HSC17bmhk, non-EExSNe Ia HSC17bqai and HSC17bobn are much redder in terms of the observed r − i color in the early phase, which is consistent with color evolution of normal SNe Ia without early-excess features (Stritzinger et al. 2018; Bulla et al. 2020 ). In addition, colors of HSC17bqai and HSC17dhzs at t ∼ −15.5 days are too red to be produced by interacting with red-giant companions through the companioninteraction scenario (Kasen 2010; Maeda et al. 2018) .
As expected, the faintest SN Ia in our sample, HSC17dkay with a B-band peak absolute magnitude of ∼ −18.5, shows the fastest light-curve evolution among all SNe. Even though we classify HSC17dkay as a photometrically normal SN Ia, the fast-evolving light curve and relatively low brightness compared with those of typical normal SNe Ia are also reminiscent of the socalled transitional type between normal and subluminous SNe Ia. Notably, fast-rising light curves have been found in the transitional SNe Ia (Yamanaka et al. 2014; Hsiao et al. 2015) . Statistics of the rising behavior of transitional and normal SNe Ia may answer the physical relation between the two SN Ia branches.
DISCUSSION AND CONCLUSIONS
The early excess of HSC17bmhk
Among four early-excess scenarios (i.e.
He-det, companion-interaction, CSM-interaction, and surface-56 Ni-decay), the blue and broad early excess of HSC17bmhk contradicts to the prediction of radiation from short-lived radioactive products generated by the He-det scenario (Jiang et al. 2017; Maeda et al. 2018) . As discussed in Maeda et al. (2018) , although both companion-interaction and CSM-interaction scenarios can generate such a blue excess by tuning the progenitor system configuration and CSM distribution, respectively, the CSM-induced early excess evolves generally faster due to a short characteristic timescale of the evolution in the bolometric light curve of CSM-induced early excess. Note that even though the timescale of CSM-induced early excess can become comparable to that of HSC17bmhk by adopting a CSM mass of 0.6 M , as shown in panel (a) of Figure 5 , the rate of merging WD-WD progenitor systems with a total mass of 2 M is below 5% of the Galactic SN Ia rate according to population synthesis (Ablimit et al. 2016 ).
In addition, such a system may suffer from a violent merger ignition Sato et al. 2015) where massive CSM are hardly formed in time. An even better fitting on the early excess of HSC17bmhk can be achieved by interacting with a typical main-sequence companion at ∼ 2 × 10 12 cm away from the explosion site through the companion-interaction channel (panel (b) in Figure 5 ). However, given that the fitting is based on nonconsecutive photometries without very early HSC g-band information and a large uncertainty between 1D and 2D companion-interaction simulations (Kasen 2010; Kutsuna & Shigeyama 2015) , we caution that the constraint from the companion-interaction fitting is limited. Moreover, the early blue bump was also reproduced through the surface-56 Ni-decay channel and the early excess of SN 2018oh, another HSC17bmhk-like EExSN Ia, was fitted by assuming a near-Chandrasekhar mass WD explosion with a 0.03 M 56 Ni surface layer, though its early-color evolution cannot be perfectly reproduced by any early-excess scenario (Dimitriadis et al. 2019) . Therefore, other independent indicators are necessary to figure out the early-excess origin of HSC17bmhk.
Implications from the rise time of normal SNe Ia
The rise time of > 18.8 days of HSC17bmhk is significantly longer than the typical rise time of normal SNe Ia (Hayden et al. 2010; Bianco et al. 2011 ; González- et al. 2012) . Although a scatter of rise times of normal SNe Ia has been noticed by previous studies (Ganeshalingam et al. 2011; Firth et al. 2014) , there is no systematical investigation of normal SNe Ia with long rise times due to the rarity and poor data quality of such objects. Recently, thanks to a booming number of earlyphase SNe Ia discovered by transient surveys with day or even shorter cadences, it turns out that the fraction of such "long-rising" normal SNe Ia is non-negligible. For instance, by investigating normal SNe Ia with g-band rise times more than 18 days (rest frame, all SNe Ia with observed g-band absolute magnitudes between −19.0 and −19.4) discovered by ZTF (Yao et al. 2019) , over half (ZTF18abkhcwl, ZTF18aavrwhu, ZTF18abxxssh, ZTF18abpamut, ZTF18aaqqoqs, and ZTF18abimsyv) show possible early excess in their g-band light curves, indicating an extended rise-time distribution of normal SNe Ia and a high early-excess fraction of the "longrising" normal SNe Ia. The long rise times discovered in a fraction of normal SNe Ia suggests that many normal SNe Ia may have dark phases lasting for few days after explosions, and the timescale from the SN explosion to the peak can be very similar among normal SNe Ia.
Gaitán
Physically, the observed rise-time dispersion of normal SNe Ia can be explained by a scatter of the 56 Ni distribution in the SN ejecta (Piro & Nakar 2013; Piro & Morozova 2016) . The "long-rising" normal SN Ia requires a more 56 Ni-abundant surface, making it reminiscent of luminous SNe Ia that commonly show blue early excess and longer rise times likely due to the massive 56 Ni dis-tribution at the outermost layer of SN ejecta . Observationally, similar early light-curve behavior and comparable rise times are found for EExSNe Ia in both luminous and normal branches, suggesting the same physical origin of the blue-bump features discovered in the two SN Ia subclasses. Moreover, relatively shallow Si ii adsorptions found in both SN 2017cbv and SN 2018oh in the early phase may also imply efficient detonations at surfaces of their progenitors.
Current light-curve simulations of the surface-56 Nidecay scenario simply investigate the light-curve behavior by tuning the 56 Ni fraction at different layers manually. Therefore, the physical reality of such toy models is still an open question. Phenomenologically, in order to generate the early-excess feature, an inhomogeneous 56 Ni distribution may be required (Magee et al. 2020) . Figuring out the physical mechanism of producing such an inhomogeneous 56 Ni distribution is beyond the scope of this paper. As a possible solution, we infer that an asymmetrical explosion of the progenitor (Maeda et al. 2011; Livneh & Katz 2019) may give rise to the uneven 56 Ni distribution reaching to the surface of the ejecta, and the rise-time scatter can be naturally explained by taking into account the viewing-angle effect. A mean power-law fitting index of ∼ 2 may also be expected, which was discovered by a very recent work with a more unbiased early SN Ia sample from ZTF . Future multi-denominational hydrodynamic simulations will answer whether or not the large scatter of early-phase light curves can be explained by the offcenter explosions.
A day-cadence survey in red wavelengths (or without filters) may still have a difficulty to distinguish such inconspicuous blue bumps. Note that two previously reported HSC17bmhk-like EExSNe Ia, SN 2017cbv and SN 2018oh, were discovered with hours/minutes-cadence observations. We infer that normal SNe Ia with long rise times may commonly show the surface-56 Ni-decayinduced blue excess as found in HSC17bmhk and other EExSNe Ia in the normal branch, which can be easily identified with early UV photometries or high-cadence (hours or shorter) blue-band surveys.
Summary
In this paper, we reported seven early-phase photometrically normal SNe Ia discovered by the HSC-SSP transient survey in 2017, including one EExSN Ia, HSC17bmhk, which shows a blue light-curve excess in the first four days after the discovery. Although the early excess of HSC17bmhk can be explained by both interactions with a non-degenerate companion or surrounding dense CSM and radiation powered by radioactive decays of abundant 56 Ni at the surface of the SN ejecta, theoretical predictions based on sparse earlyphase photometries cannot provide a stringent constraint on the origin of the early excess of HSC17bmhk. In order to identify the origin of such a blue excess and thus figure out the evolutionary pathway leading to normal SNe Ia, it is important to systematically study a sample of SNe Ia in terms of the rise time and the blue early excess.
A growing number of normal SNe Ia with long rise times have been discovered, indicating that a part of normal SNe Ia have 56 Ni-abundant outer layers of their ejecta. Given a similarity in the nature of the blue excess to a luminous SN Ia subclass and a possible high earlyexcess fraction for the "long-rising" normal SNe Ia, the surface-56 Ni-decay scenario is the most promising earlyexcess scenario to explain the blue early excess in the two SN Ia branches. To achieve the scatter of the 56 Ni distribution (i.e. the scatter of the rise time) in theory, a thermonuclear explosion triggered at an offset from the center of the WD progenitor is likely required. Statistically, with a large number of early-phase SNe Ia discovered by ongoing and upcoming high-cadence blue-band transient surveys, the fraction of normal SNe Ia with early excess similar to that of HSC17bmhk is expected to be higher than that predicted by the companion-interaction scenario.
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